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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cleaning a wafer suited to pre-processing or post- 
processing for micro machining semiconductor device, 
using a single-tank wafer cleaning device. 
SOLUTION: This cleaning method is used to clean a 
wafer arranged vertically in a tank by jetting a chemical 
solution and a cleaning water oblequely upward or 
obliquely downward. This method includes a step for 
dipping the wafer in the tank where the cleaning water is 
filled and streamed, a step for cleaning the wafer by 
supplying a first chemical solution that an ammonium, 
hydrogen peroxide and water are mixed at a volume ratio 
of NH40H:H202: water = 1:13(1 (where XI: >20 and <70) 
and using an upward stream, a step for applying a dip 
cleaning, a step to for supplying a second chemical 
solution that an ammonium, hydrogen peroxide and water 
are mixed at a volume ratio of 1:1 :X2 (X2>X1) and has a 
cleaning performance and to substitute the first 
chemical solution with the second chemical solution, a 
step for applying ODR cleaning, and a step to supply a rinsing water and rinse the water by 
using the upward stream rinsing water. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has an exhaust port for QDR (Quick Down Rinse, rapid facing-down style rinse) at 
the pars basilaris ossis occipitalis of a cleaning tank Or a drug solution and wash water are 
gushed downward [ slanting ] in a cleaning tank from the upper part of a cleaning tank, slanting 
facing up from the pars basilaris ossis occipitalis of a cleaning tank — And have the cleaning 
tank which was made to carry out overflow from the upper bed of a cleaning tank, and in a 
cleaning tank, it is isolated mutually and two or more wafers are arranged vertically. The 1st step 
which is the approach of washing a wafer and is immersed in a wafer into the wash water in a 
cleaning tank. Ammonia (NH4 OH), a hydrogen peroxide (H2 02). and water are NH4 OH:H 202. : 
The 1st drug solution mixed by the volume ratio of water =1:1 :X1 (however, XI or more 20 70 or 
less range) is supplied. The 2nd step which washes a wafer with the 1st drug solution, and supply 
of the 1st drug solution are suspended. The 3rd step which performs DIP (Dip) washing to a 
wafer, and ammonia, A hydrogen peroxide and water are NH4 OH:H 202. : The 4th step which 
supplies the 2nd drug solution which is mixed by the volume ratio of water =1:1 :X2 (however, 
X2>X1 ), and has washing capacity to a cleaning tank, The washing approach of the wafer 
characterized by having the 5th step which suspends supply of the 2nd drug solution and 
performs QDR washing to a wafer. 

[Claim 2] X2 The washing approach of the wafer according to claim 1 characterized by being less 
than [ more than ** 80 150 ]. 

[Claim 3] The amount of drug solutions of the 2nd drug solution supplied at the 4th step is the 
washing approach of the wafer according to claim 1 or 2 characterized by being the volume same 
at least as the volume of a cleaning tank. 

[Claim 4] The washing approach of the wafer according to claim 1 or 2 characterized by having 
the addition step which supplies wash water to a cleaning tank, dilutes the 1st drug solution in a 
cleaning tank, and is made into the 2nd same ammonia concentration as a drug solution and 
hydrogen-peroxide concentration between the 3rd step and the 4th step. 
[Claim 5] The washing approach of a wafer according to claim 4 that the sum of the amount of 
water of the wash water supplied at an addition step and the amount of drug solutions of the 2nd 
drug solution supplied at the 4th step is characterized by being the volume same at least as the 
volume of a cleaning tank. 

[Claim 6] The washing approach of a wafer given in any 1 term of the claims 1-5 characterized 
by wash water being pure water. 

[Claim 7] The washing approach of a wafer given in any 1 term of claims 1-6 characterized by 
supplying wash water after the 5th step and having the 6th step which performs finishing 
washing to a wafer with wash water. 

[Claim 8] It has an exhaust port for QDR (Quick Down Rinse, rapid facing-down style rinse) at 
the pars basilaris ossis occipitalis of a cleaning tank. In the wafer washing station of the 1 tub 
type equipped with the cleaning tank which washes the wafer which was isolated mutually, held 
two or more wafers vertically, and held them The wafer washing station characterized by forming 
the drug solution and the wash water supply pipe which has the nozzle hole which spouts a drug 
solution and wash water downward [ slanting ] in a cleaning tank in the upper part of a cleaning 
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tank so that it may be located more nearly up than the wafer held in the cleaning tank. 
[Claim 9] The wafer washing station according to claim 8 characterized by arranging the drug 
solution and the wash water supply pipe so that a nozzle hole may spout a drug solution or wash 
water to parallel mostly with the field of the wafer held in the cleaning tank. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach of a wafer that the 
elimination factor of the particle which adhered to the wafer compared with the conventional 
thing is high in a detail, and a wafer washing station, further about the washing approach of a 
wafer, and a wafer washing station. 
[0002] 

[Description of the Prior Art] In the manufacture process of a semiconductor device, after one 
process process over a wafer is completed, in order to remove the foreign matter on a wafer, an 
impurity, a contamination, etc., washing processing has usually been performed to the wafer. 
Moreover, washing processing is performed for a wafer as pretreatment of a process process in 
many cases. For example, they are initial washing of the beginning before processing a silicon 
substrate, front [ oxidation ] washing before forming silicon oxide on a silicon substrate, washing 
before ion implantation, washing before membrane formation of the CVD membrane formation 
film, etc. 

[0003] The wafer washing station is usually used for washing processing of a wafer. Here, with 
reference to drawing 6 and drawing 7 , the configuration of the conventional wafer washing 
station currently used for washing processing of a wafer is explained. The perspective view 
showing the configuration of the wafer washing station of the former [ drawing 6 ] and drawing 7 
are the front views of a wafer washing station, and show the condition of having made Wafer W 
immersed. The wafer washing station 10 is a wafer washing station of a 1 tub type, and as shown 
in drawing 6 and drawin g 7 , it consists of an inner lift 1 2 which holds penetrant removers, such 
as pure water and a drug solution, and washes a wafer, an outside tub 14 in which it is prepared 
so that the outside of an inner lift 1 2 may be surrounded, and a penetrant remover carries out 
overflow from an inner lift 1 2, and a pure-water supply means (not shown) and a drug solution 
supply means (not shown). In the wafer washing station 10, two or more wafers W are isolated 
mutually, are perpendicularly laid on a lifter 1 6, are fed in an inner lift 1 2, and are washed 
simultaneously. 

[0004] A lifter 16 is a fixture which it is isolated [ fixture ] mutually and makes two or more 
wafers lay perpendicularly, for example, consists of width-of-face W1 140mm, about [ depth L1 
180mm ] installation base 16a, and tabular handle 16b vertically prolonged up from the depth 
direction edge of installation base 16a. It inclines up towards both ends from a center, and only a 
center to height HI 30 mm is high at both ends, and installation base 16a has two or more 
retention-groove 16c which is isolated mutually and extended to parallel at handle 16b, inserts 
the pars basilaris ossis occipitalis of Wafer W in retention-groove 1 6c, and fixes Wafer W on 
installation base 16a. 

[0005] An inner lift 12 is a tub of the shape of a rectangular parallelepiped of the magnitude 
which can hold the lifter 16 in which two or more wafers were made to lay, for example, width- 
of-face W2 220mm, depth L2 200mm, and about [ height H2 230mm ] top-face opening, and has 
about 101. content volume. Moreover, the inner lift 12 equips the pars basilaris ossis occipitalis 
with the drain port 20 for QDR which has big opening, in order to have the drug solution and 
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pure-water supply pipe 1 8A, and B which equipped crosswise both the edges of a pars basilaris 
ossis occipitalis with nozzle opening which spouts a drug solution and pure water in an inner lift 
12 and to carry out rapid blowdown of the drug solution or penetrant remover in an inner lift 12. 
The outside tub 1 4 was equipped with the side attachment wall which is in the method of outside 
only about 30mm (it displays by S at drawing 6 ) from the side attachment wall of the four way 
type of an inner lift 12, and from the upper bed of the side attachment wall of an inner lift 12, 
only 0 to 5mm (refer to deltah and drawing 7 ), an upper bed is low and is equipped with the side 
attachment wall of height H3 50mm. Moreover, the outside tub 14 equips the pars basilaris ossis 
occipitalis with the exhaust port 22 which discharges the pure water which carried out overflow 
from the inner lift 1 2, and a drug solution. 

[0006] Next, with reference to drawing 8 , how to wash a wafer using the wafer washing station 
10 of an above-mentioned 1 tub type is explained. Drawing 8 is a flow chart which shows the 
procedure of the washing approach of the conventional wafer, first, a drug solution and the pure- 
water supply pipe 18 — supplying pure water to an inner lift 12 by 51. the flow rate for /from A 
and B, carrying out overflow to the outside tub 14 from an inner lift 12, and maintaining the 
overflow condition of pure water, the lifter 16 in which the wafer was made to lay is boiled into 
the pure water of an inner lift 12, and it is immersed (S1 : wafer immersion step). Then, pure 
water is supplied to an inner lift 12 for 2 minutes by 20L the flow rate for /from a drug solution 
and pure-water supply pipe 1 8A, and B (S2 : pure-water facing-up style step), subsequently, 
supply of pure water — stopping — ammonia (NH4 OH), a hydrogen peroxide (H202), and pure 
water — NH4 OH:H 202 : the drug solution mixed by the volume ratio of pure-water =1:1:50 — 
20.81. the flow rate for / — a drug solution and the pure-water supply pipe 18 — an inner lift 1 2 
is supplied for 1 20 seconds from A and B, and a wafer is washed (S3 : upward style drug solution 
washing step). Subsequently, supply of a drug solution is suspended, the wafer laid in the lifter 1 6 
is held for about 480 seconds, while it had been immersed in the drug solution, and the so-called 
DIP (Dip) washing is performed (S4 : DIP washing step). 

[0007] Next, since the capacity of an inner lift 12 is about 101., it supplies only pure water to an 
inner lift 12 for 30 seconds by 201. the flow rate for /from a drug solution and pure-water supply 
pipe 18A, and B, and permutes the drug solution in an inner lift 12 with pure water (S5 : pure- 
water permutation step). Then, QDR (Quick Down Rinse, rapid downward current rinse) is 
performed (S6 : QDR step). In QDR washing, the drain port 20 for QDR is opened first, and it is 
the pure-water permutation step S5 out of an inner lift 12. The supplied pure water is 
discharged. Next, after stopping the drain port 20 for QDR and making an inner lift 12 full of 
water with pure water, the drain port 20 for QDR is opened and pure water is drained. 5 times 
cannot be found and this actuation is repeated 6 times. Subsequently, only pure water is 
supplied to an inner lift 12 for 90 seconds by 201. the flow rate for /from a drug solution and 
pure-water supply pipe 1 8A, and B, and after the specific resistance of the pure water in an 
inner lift 12 checks having become the almost same value as the pure water supplied to an inner 
lift 12, a lifter 16 is pulled up and it transports to a desiccation tub (not shown) (S7 : finishing 
washing step). 
[0008] 

[Problem(s) to be Solved by the Invention] However, when the wafer washing station of a 1 tub 
type was used and a wafer was washed according to the above-mentioned washing approach, 
there was a problem that the elimination factor of the particle adhering to a wafer is low, and it 
was not so good as washing of a wafer is satisfying. That is, there was many particle which has 
adhered on the wafer after washing, and washing extent was inadequate as pretreatment or after 
treatment of the process aiming at micro processing of a semiconductor device. On the other 
hand, with detailed-izing of a semiconductor device, and high integration, the detailecHzing is 
stronger still, processing of a semiconductor device is required, and, moreover, a high precision is 
demanded. Therefore, by the washing approach of the conventional wafer, a wafer cannot fully be 
washed, so that it can respond to processing with such a high precision. 
[0009] Then, the object of this invention is offering the approach of washing a wafer to extent 
with which can be satisfied of the demand as pretreatment or after treatment of process 
processes, such as micro processing of a semiconductor device, and a suitable wafer washing 
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station enforcing the washing approach using the wafer washing station of a 1 tub type. 
[0010] 

[Means for Solving the Problem] this invention person found the following thing, as a result of 
pursuing the cause that the cleaning effect of the conventional washing approach using the 
wafer washing station of a 1 tub type is low. By the conventional washing approach using the 
wafer washing station of a 1 tub type, since washing processing (S4 DIP washing) by the drug 
solution and rinse washing (S6 QDR step) by pure water are performed by the same tub, pure 
water has permuted the drug solution before an S6 QDR step (S5 pure-water permutation step). 
By the way, at the pure-water permutation step, it dissociated from the wafer in the DIP 
washing step, and although it is to carry out overflow of the particle of a large number which 
float in an inner lift 12 to the outside tub 14, and to be discharged from an inner lift 12 with the 
drug solution permuted with pure water, actually, it is the process of a pure-water permutation 
step, and has adhered to the wafer again. 

[001 1] That is, into the drug solution after a DIP washing step and in a cleaning tank, a drug 
solution is permuted by pure water and goes by the condition that much particle is floating. A 
drug solution is first diluted with the pure-water permutation process of a drug solution with 
pure water to the minimum of drug solution concentration which has the dissociating power force 
of particle (permutation). In the meantime, even if particle carries out the reattachment to a 
wafer, it is removed again, and it is discharged with a drug solution. However, if a drug solution is 
diluted with pure water to still lower concentration exceeding a minimum (permutation), the 
particle which adhered to the wafer between them will remain adhering on a wafer, without 
dissociating from a wafer. Consequently, a wafer [ having made particle adhere freely ] will be 
pulled up, and it will transport to a desiccation process. If it puts in another way, since pure 
water has permuted the drug solution simply, without preventing the reattachment of the particle 
at the time of the pure-water permutation of a drug solution, by the washing approach of the 
conventional wafer, it will be easy to carry out the reattachment of the particle as a pure-water 
permutation advances. Therefore, it is difficult to raise the elimination factor of particle. 
[0012] Then, the thing for which the 2nd drug solution of the drug solution concentration of the 
minimum which has the particle dissociating power force permutes the 1st drug solution in an 
inner lift 12 first in case this invention person permutes the drug solution in an inner lift 12 with 
pure water, That is, overflow of the particle which floats in the 1 st [ in an inner lift 12 ] drug 
solution is carried out to the outside tub 14 from an inner lift 12 with the 1st drug solution, and it 
considers discharging, the 2nd drug solution permuting the 1st drug solution, and came to 
complete this invention for the experiment in piles. 

[0013] In order to attain the above-mentioned object, the washing approach of the wafer 
concerning this invention It has an exhaust port for QDR (Quick Down Rinse, rapid facing-down 
style rinse) at the pars basilaris ossis occipitalis of a cleaning tank. Or a drug solution and wash 
water are gushed downward [ slanting ] in a cleaning tank from the upper part of a cleaning tank 
slanting facing up from the pars basilaris ossis occipitalis of a cleaning tank — And have the 
cleaning tank which was made to carry out overflow from the upper bed of a cleaning tank, and in 
a cleaning tank, it is isolated mutually and two or more wafers are arranged vertically. The 1st 
step which is the approach of washing a wafer and is immersed in a wafer into the wash water in 
a cleaning tank. Ammonia (NH4 OH), a hydrogen peroxide (H2 02), and water are NH4 OH:H 202. 
: The 1st drug solution mixed by the volume ratio of water =1:1 :X1 (however, XI or more 20 70 or 
less range) is supplied. The 2nd step which washes a wafer with the 1st drug solution, and supply 
of the 1 st drug solution are suspended The 3rd step which performs DIP (Dip) washing to a 
wafer, and ammonia, A hydrogen peroxide and water are NH4 OH:H 202. : The 4th step which 
supplies the 2nd drug solution which is mixed by the volume ratio of water =1:1 :X2 (however, 
X2>X1), and has washing capacity to a cleaning tank, Supply of the 2nd drug solution is 
suspended and it is characterized by having the 5th step which performs QDR washing to a 
wafer. 

[0014] The wafer washing station which enforces this invention approach may be a wafer 
washing station of a 1 tub type, and the conventional wafer washing station which formed the 
drug solution and the wash water supply pipe which has the nozzle hole which spouts a drug 
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solution and wash water to slanting facing up in the pars basilaris ossis occipitalis of a cleaning 
tank is sufficient as it Suitably, the wafer washing station which enforces this invention 
approach is a wafer washing station concerning this invention mentioned later which formed the 
drug solution and the wash water supply pipe which has the nozzle hole which spouts a drug 
solution and wash water downward [ slanting ] in the upper part of a cleaning tank Moreover, by 
this invention approach, wash water is not dissolving the chemical and means the pure water 
which does not contain particle. Suitably, pure water is used as wash water. On these 
descriptions, pure water is the so-called pure water currently used by the plant of a 
semiconductor device, a waterworks is processed with water treatment equipment, and the 
water classified as pure water is said, moreover, the particle said with this invention approach 
and this invention equipment — the particle of the shape of a solid-state, such as a foreign 
matter, an impurity, and a contamination, — in addition, **** of the pollutant adhering to a wafer 
— it is a large concept also meaning the detailed matter. 

[0015] Suitably, at the 1st step, a wafer is immersed into wash water, supplying wash water to a 
cleaning tank. Moreover, it is desirable after the 1st step to continue supplying wash water for a 
while. The time amount is the time amount which can supply the wash water of one 4 times 
[ twice / about / to ] the volume of a cleaning tank of this. The time amount which washes a 
wafer with the 1st drug solution at the 2nd step is the time amount which can supply the 1st 
drug solution of one 4 times [ twice / about / to ] the volume of a cleaning tank of this. The time 
amount which performs DIP washing at the 3rd step is the range for 10 minutes after for 5 
minutes. The count which performs QDR washing at the 5th step is 7 times from 4 times. In QDR 
(Quick Down Rinse, rapid downward current rinse) washing, first, the drain port for QDR is 
opened and the 2nd drug solution is discharged from the inside of a cleaning tank Next, after 
stopping the drain port for QDR and making a cleaning tank full of water with wash water, it is 
the actuation which opens the drain port for QDR and drains wash water. Usually, after stopping 
the drain port for QDR and making a cleaning tank full of water with wash water again, the drain 
port for QDR is opened, wash water is drained, and this actuation is repeated. QDR washing 
drains the wash water in a cleaning tank at once, and has the effectiveness which discharges the 
particle in a cleaning tank. In addition, pure water may be supplied to a cleaning tank before QDR 
washing of the 5th of a step, and the pure-water permutation step which permutes the 2nd drug 
solution with pure water may be prepared. At this time, there is no actuation which discharges 
the 2nd drug solution in QDR washing. 

[0016] By this invention approach, before the 5th step which performs the step and QDR 
washing of the 3rd of DIP washing, ammonia concentration and hydrogen-peroxide concentration 
are lower than the 1st drug solution, the 2nd drug solution which moreover has washing capacity 
is supplied to a cleaning tank, and the 1st drug solution in a cleaning tank is once permuted by 
the 4th step. Here, washing capacity means the capacity which dissociates the particle which 
has adhered to the wafer in physical adsorption by Van der Waals force. Preferably, in order to 
raise the dilution effectiveness of the 1 st drug solution by the 2nd drug solution, the 2nd 
ammonia concentration and hydrogen-peroxide concentration of a drug solution are made into 
the minimum concentration which has washing capacity. It is X2 practical. It is 150 or less [ 80 or 
more ]. Conversely, if it says, it will be X2 of or more 80 1 50 or less range. It is the content of 
the water of the drug solution which can dissociate physical adsorption of particle. 
[0017] While carrying out overflow of the particle which floats in the 1st [ in a cleaning tank ] 
drug solution from a cleaning tank with the 1st drug solution and discharging it, the 2nd drug 
solution permuting the 1st drug solution by supplying the 2nd drug solution at the 4th step by 
this invention approach In the 4th step, even if particle carries out the reattachment to a wafer, 
the adhering particle can be made to be able to dissociate according to the dissociating power 
force of the 2nd drug solution again, and overflow can be carried out from a cleaning tank with 
the 1 st drug solution. Therefore, the number of particle which remains adhering to a wafer 
decreases substantially compared with the conventional washing approach. In addition, in order 
to heighten the effectiveness of this invention approach, the amount of drug solutions supplied 
at the 4th step is the volume same at least as the volume of a cleaning tank 
[0018] In the suitable embodiment of this invention approach, wash water is supplied to a 
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cleaning tank between the 3rd step and the 4th step, the 1st drug solution in a cleaning tank is 
diluted, and it has the addition step made into the 2nd same ammonia concentration as a drug 
solution and hydrogen-peroxide concentration. Moreover, the sum of the amount of water of the 
wash water supplied at an addition step and the amount of drug solutions of the 2nd drug 
solution supplied at the 5th step is the volume same at least as the volume of a cleaning tank. 
The requirements of the 2nd drug solution can be decreased by introducing wash water 
beforehand and diluting the 1st drug solution with this embodiment 

[0019] In the suitable embodiment of this invention approach, wash water is supplied after the 
5th step and it has the 6th step which performs finishing washing to a wafer with wash water. 
Continuing is desirable until the specific resistance of the pure water in a cleaning tank checks 
having become the same as the specific resistance of the pure water supplied to a cleaning tank 
at the 6th step. 

[0020] When washing a wafer according to this invention approach using the conventional wafer 
washing station and the 4th step or (addition step) + (4th step) is carried out, it is difficult for a 
drug solution or wash water to become in the style of facing up, and to dilute the 1 st drug 
solution in a cleaning tank uniformly (permutation). Moreover, it turned out that it has the 
influence of a drug solution and pure-water supply pipe 1 8A, and B being arranged at the pars 
basilaris ossis occipitalis, and there is an inclination for particle to tend to adhere especially in 
the wafer lower part Then, this invention person hits on an idea of forming the drug solution and 
pure-water supply pipe which has the nozzle hole which spouts a drug solution and wash water 
downward [ slanting ] in a cleaning tank in the upper part of a cleaning tank, and came to 
complete this invention for the experiment in piles. 

[0021] The wafer washing station concerning this invention is QDR (Quick Down Rinse) to the 
pars basilaris ossis occipitalis of a cleaning tank. In the wafer washing station of the 1 tub type 
equipped with the cleaning tank which has an exhaust port for rapid facing-down style rinses, is 
isolated mutually, holds two or more wafers vertically, and washes the held wafer The drug 
solution and the wash water supply pipe which has the nozzle hole which spouts a drug solution 
and wash water downward [ slanting ] in a cleaning tank are characterized by being prepared in 
the upper part of a cleaning tank so that it may be located more nearly up than the wafer held in 
the cleaning tank. Moreover, the drug solution and the wash water supply pipe are arranged so 
that a nozzle hole may spout a drug solution or wash water to parallel mostly suitably with the 
field of the wafer held in the cleaning tank. 
[0022] 

[Embodiment of the Invention] With reference to an accompanying drawing, the example of an 
operation gestalt is given to below, and the gestalt of operation of this invention is explained to it 
at concrete and a detail. 

The example of the one example operation gestalt of an operation gestalt of the washing 
approach of a wafer is an example of the operation gestalt of the washing approach of the wafer 
concerning this invention approach, and drawing 1 is a flow chart which shows the procedure of 
the washing approach of the wafer of this example of an operation gestalt The washing approach 
of this example of an operation gestalt is S4, as it is the approach of washing a wafer using the 
wafer washing station 10 of the above-mentioned conventional 1 tub type and is shown in 
drawing 1 . A DIP washing step is performed like the conventional washing approach. 
[0023] namely, — first — a drug solution and the pure-water supply pipe 18 — supplying pure 
water to an inner lift 12 by 51. the flow rate for /from A and B, carrying out overflow to the 
outside tub 14 from an inner lift 12, and maintaining the condition, the lifter 16 in which the wafer 
was made to lay is boiled into the pure water of an inner lift 12, and it is immersed (S1 : wafer 
immersion step). Then, pure water is supplied to an inner lift 1 2 for 2 minutes by 20I. the flow 
rate for /from a drug solution and pure-water supply pipe 1 8A, and B (S2 : pure-water facing-up 
style washing step). Subsequently, supply of pure water is suspended and it is NH4 OH and H2 
02. It reaches and pure water is NH4 OH:H 202. : Pure water = the 1st drug solution mixed by 
the volume ratio of 1:1:50 is supplied to an inner lift 12 for 120 seconds by 20.81. the flow rate 
for /from a drug solution and pure-water supply pipe 18A, and B, and a wafer is washed (S3 : 
upward style drug solution washing step). Subsequently, supply of the 1 st drug solution is 
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suspended, the wafer laid in the lifter 16 is held for about 480 seconds, while it had been 
immersed in the 1st drug solution, and the so-called DIP washing is performed (S4 : DIP washing 
step). 

[0024] Subsequently, with the approach of this example of an operation gestalt, it is the 2nd drug 
solution permutation step SA 1 . It has. 2nd drug solution step SA 1 It is NH4 OH and H2 02. It 
reaches and pure water is NH4 OH:H 202. : Pure water = the 2nd drug solution mixed by the 
volume ratio of 1:1:100 is supplied to an inner lift 12 for 30 seconds by 20.41. the flow rate 
for /from a drug solution and pure-water supply pipe 18A, and B. Since the capacity of an inner 
lift 12 is about 101., it means that the 1st drug solution in an inner lift 12 had been permuted by 
the 2nd drug solution by this. 

[0025] Next like the conventional washing approach, only pure water is supplied to an inner lift 
1 2 for 30 seconds by 20I. the flow rate for /from a drug solution and pure-water supply pipe 
1 8A, and B, and pure water permutes the 2nd drug solution in an inner lift 1 2 (S5 : pure-water 
permutation step). Then, it shifts to a QDR washing step. First, the drain port 20 for QDR is 
opened and it is the pure-water permutation step S5 out of an inner lift 1 2. The supplied pure 
water is discharged. Next, the drain port 20 for QDR is stopped, an inner lift 1 2 is made full of 
water with pure water, the drain port 20 for QDR is opened, and pure water is drained. 5 times 
cannot be found and this actuation is repeated 6 times (S6 : QDR step). Subsequently, only pure 
water is supplied to an inner lift 12 for 90 seconds by 201. the flow rate for /from a drug solution 
and pure-water supply pipe 1 8A, and B, and after the specific resistance of the pure water in an 
inner lift 1 2 checks having become the same as the specific resistance of the pure water 
supplied to an inner lift 12, a lifter 16 is pulled up and it transports to a desiccation tub (not 
shown) (S7 : finishing washing step). 

[0026] At this example of an operation gestalt, it is the 2nd drug solution permutation step SA 1. 
While carrying out overflow of the particle which floats in the 1st [ in an inner lift 12 ] drug 
solution to the outside tub 14 from an inner lift 12 with the 1st drug solution and making it 
discharge, the 2nd drug solution permuting the 1 st drug solution Even if particle carries out the 
reattachment to a wafer in the meantime, the adhering particle is again dissociated by the 
dissociating power force of the 2nd drug solution, and carries out overflow from a cleaning tank 
with the 1st drug solution. Therefore, the number of particle which remains adhering to a wafer 
decreases substantially compared with the conventional washing approach. 
[0027] The example of the two example operation gestalt of an operation gestalt of the washing 
approach of a wafer is another example of the operation gestalt of the washing approach of the 
wafer concerning this invention approach, and drawing 2 is a flow chart which shows the 
procedure of the washing approach of the wafer of this example of an operation gestalt. The 
washing approach of this example of an operation gestalt is S4, as it is the approach of washing 
a wafer using the wafer washing station 10 of the above-mentioned conventional 1 tub type and 
is shown in drawin g 2 R> 2. A DIP washing step is performed like the conventional washing 
approach. 

[0028] Subsequently, as shown in drawing 2 by the approach of this example of an operation 
gestalt, it is the 1st drug solution dilution step SA 1. 2nd drug solution permutation step SA 2 It 
has. DIP washing step S4 Then, 1 st drug solution dilution step SA 1 **** — a drug solution and 
the pure-water supply pipe 18 — pure water is supplied to an inner lift 12 for 15 seconds by 201. 
the flow rate for /from A and B, and the 1st ammonia concentration and hydrogen-peroxide 
concentration of a drug solution in an inner lift 12 are diluted to the same concentration of the 
2nd drug solution. Subsequently, 2nd drug solution permutation step SA 2 Supply of pure water 
is then suspended and it is NH4 OH and H2 02. It reaches and pure water is NH4 OH:H 202. : 
Pure water = the 2nd drug solution mixed by the volume ratio of 1:1:100 is supplied to an inner 
lift 12 for 15 seconds by 20.41. the flow rate for /from a drug solution and pure-water supply pipe 
18A, and B. The 1st drug solution in an inner lift 12 is permuted with the 2nd drug solution by 
the dilution by pure water, and supply of the 2nd drug solution. 

[0029] By it overflow of it is carried out to the outside tub 14 from an inner lift 12 with the 
floating particle, the 1st drug solution being diluted with pure water by the actuation which 
dilutes the 1st drug solution with pure water to the concentration which loses the particle 
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dissociating power force, i.e.. the concentration of the 2nd drug solution. Subsequently, at the 
2nd drug solution permutation step, supplying the 2nd drug solution and the 2nd drug solution 
permuting the 1st drug solution further, overflow of the particle is carried out to the outside tub 
14 from an inner lift 12 with the 1st drug solution, and it is discharged. 1st drug solution dilution 
step SA 1 2nd drug solution permutation step SA 2 In a process, even if particle carries out the 
reattachment to a wafer, since the adhering particle is again dissociated by the dissociating 
power force of the 2nd drug solution and carries out overflow from a cleaning tank with the 1st 
drug solution, the number of particle which remains adhering to a wafer decreases substantially 
compared with the conventional washing approach. In this example of an operation gestalt since 
the 1st drug solution is diluted with pure water and the 2nd drug solution is subsequently 
supplied, the amount of drug solutions of the 2nd drug solution is reducible. 
[0030] 2nd drug solution permutation step SA 2 They are the pure-water permutation step S5 
and the QDR step S6 like [ after carrying out ] the conventional washing approach. And finishing 
washing step S7 It carries out 

[0031] The example of the example book operation gestalt of an operation gestalt of a wafer 
washing station is an example of the operation gestalt of the wafer washing station concerning 
this invention, and the perspective view in which drawing 3 shows the configuration of the wafer 
washing station of this example of an operation gestalt, and drawing 4 are front views, and show 
the condition of having made Wafer W immersed. The same sign is given to drawing 6 and the 
same components as drawing 7 , and a part among drawing 3 and drawing 4 , and explanation is 
omitted, the drug solution and the pure-water supply pipe 1 8 which the wafer washing station 30 
of this example of an operation gestalt is a wafer washing station of a 1 tub type, and was 
formed in the pars basilaris ossis occipitalis of an inner lift 12 — it replaces with A and B and is 
shown in drawing 3 and drawin g 4 — as — a drug solution and the pure-water supply pipe 32 — 
except for equipping the upper bed section of an inner lift 12 with A and B, it has the same 
configuration as the conventional washing station 1 0. As shown in drawing 3 and drawing 4 , a 
drug solution and pure-water supply pipe 32A, and B are prepared along with the upper bed 
section of crosswise both the edges of an inner lift 12, and are equipped with the nozzle hole 34 
which spouts a drug solution or pure water toward the slanting lower part in an inner lift 12. 
[0032] Thereby, it is DIP washing step S4. While the 2nd drug solution can permute uniformly the 
1st drug solution in an inner lift 12, the particle adhering to the wafer lower part can be made to 
dissociate, in case the 2nd drug solution permutes the 1 st drug solution behind. 
[0033] The example of the three example operation gestalt of an operation gestalt of the 
washing approach of a wafer is still more nearly another example of the operation gestalt of the 
washing approach of the wafer concerning this invention approach, and is the washing approach 
using the wafer washing station 30 of the example of an operation gestalt mentioned above. 
Drawing 5 is a flow chart which shows the procedure of the washing approach of the wafer of 
this example of an operation gestalt The washing approach of this example of an operation 
gestalt is S4 as shown in drawing 5 . A DIP washing step removes supplying pure water or the 
1st drug solution in an inner lift 12 from a drug solution and pure-water supply pipe 32A, and B, 
and they are the wafer immersion step S1, the pure-water water flow step S2, and the drug 
solution washing step S3 like the approach of the example 2 of an operation gestalt And DIP 
washing step S4 It carries out In addition, since pure water is supplied by the downward style 
toward the wafer in an inner lift 1 2 in this example of an operation gestalt it is the pure-water 
facing-up style step S2 of the example 2 of an operation gestalt Pure-water water flow step S2 
It is calling. 

[0034] Subsequently, as shown in drawing 5 by the approach of this example of an operation 
gestalt like the example 2 of an operation gestalt, it is the 1st drug solution dilution step SA 1. 
2nd drug solution permutation step SA 2 It has. a DIP washing step — then, 1st drug solution 
permutation step SA 1 #*** — a drug solution and the pure-water supply pipe 32 — pure water 
is supplied downward for 1 5 seconds by 201. the flow rate for /from A and B at an inner lift 1 2, 
and the 1st drug solution is made to discharge, diluting the 1st ammonia concentration and 
hydrogen-peroxide concentration of a drug solution in an inner lift 1 2 to the same concentration 
of the 2nd drug solution Subsequently, 2nd drug solution permutation step SA 2 Then Supply of 
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pure water is suspended and it is NH4 OH and H2 02. It reaches and pure water is NH4 OH:H 
202. : The 2nd drug solution mixed by the volume ratio of 1:1:100 by 20.41. the flow rate 
for /Pure water = [ A drug solution and pure-water supply pipe 32A, ] It supplies downward for 
15 seconds from B at an inner lift 12, and actuation in which the 2nd drug solution permutes the 
1 st drug solution is performed. 

[0035] 2nd drug solution permutation step SA 2 They are the pure-water permutation step S5 
and the QDR step S6 like [ after carrying out ] the conventional washing approach. And finishing 
washing step S7 It carries out. 

[0036] In addition, of course, it can perform washing a wafer as well as the approach of the 
example 1 of an operation gestalt using the wafer washing station 30 of the example of an 
operation gestalt 

[0037] In order to evaluate the effectiveness of the washing approach of the wafer of the 
examples 1-3 of an assessment implementation gestalt of the washing approach of the wafer of 
the example of an operation gestalt the assessment trial was performed as follows. Into 0.5% of 
the weight of the hydrofluoric acid which dissolved in the water of the 100 weight sections and 
obtained the fluoric acid (HF) 1 weight section, the polystyrene latex (PLS) particle with a 
particle size of about 0.2 micrometers was dropped so that it might become the content of 
lOppb extent by the weight ratio, and the hydrofluoric acid which made the PLS particle suspend 
was prepared. Subsequently, the wafer was made to pull up and season naturally to the 
hydrofluoric acid, for 5 minutes thru/or after being immersed for 6 minutes, and the sample 
wafer to which particle was made to adhere was produced, subsequently, the particle of a laser- 
light-scattering method — counting — counting of several A of the PLS particle adhering to a 
wafer was carried out with the machine. The number existed from 1000 to 10000 pieces. It was 
99%, when the sample wafer was washed according to the approach of the example 1 of an 
operation gestalt counting of several B of the PLS particle after washing was carried out and it 
asked for the elimination factor by the following formula. 

elimination factor = (A-B) — several [ of the PLS particle before x100/AA:washing ] — the 
number of the PLS particles after Brwashing [0038] Similarly, when asked for the elimination 
factor of the washing approach of the example 2 of an operation gestalt and the example 3 of an 
operation gestalt the elimination factors of the washing approach of the example 2 of an 
operation gestalt and the example 3 of an operation gestalt were 95% and 99% or more, 
respectively. On the other hand, when it asked for the elimination factor by the conventional 
washing approach mentioned above like the above-mentioned assessment approach for the 
comparison, it was 90% or less. According to the washing approach of the example 1 of an 
operation gestalt to the example 3 of an operation gestalt the result of the above assessment 
trial shows that the elimination factor is improving remarkably compared with the conventional 
washing approach. Moreover, by the washing approach of the example 3 of an operation gestalt 
using the wafer washing station 30 of the example of an operation gestalt although there is little 
amount of the 2nd drug solution used compared with the example 1 of an operation gestalt like 
the example 2 of an operation gestalt an elimination factor is 99% or more like the example 1 of 
an operation gestalt This shows that the cleaning effect of the wafer washing station 30 of the 
example of an operation gestalt is high. 
[0039] 

[Effect of the Invention] According to this invention approach, ammonia, a hydrogen peroxide, 
and water are NH4 0H:H 202. : The 2nd drug solution which is mixed by the volume ratio of 
water =1:1 :X2 (however, X2 >X1), and has washing capacity is supplied. By having the 4th step 
which permutes the 1st drug solution with the 2nd drug solution, the step which dilutes the 1st 
drug solution with wash water is further prepared before the 4th step. The particle which 
adhered even if particle carried out the reattachment to the wafer in the 4th step, while carrying 
out overflow of the particle this floats in the 1st [ in a cleaning tank ] drug solution, permuting 
the 1st drug solution with the 2nd drug solution from the cleaning tank in the 1st drug solution 
and discharging can be made to be able to dissociate according to the dissociating power force 
of the 2nd drug solution again, and overflow can be carried out from a cleaning tank in the 1st 
drug solution. Therefore, compared with the conventional washing approach, the number of 
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particle which remains adhering to a wafer can decrease substantially, and can raise the 
elimination factor of the particle of a wafer substantially. Moreover, the wafer washing station 
concerning this invention has realized the washing station which can enforce this invention 
approach suitably. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows the procedure of the washing approach of the wafer 
of the example 1 of an operation gestalt 

[Drawing 2] It is the flow chart which shows the procedure of the washing approach of the wafer 
of the example 2 of an operation gestalt 

[Drawing 3] It is the perspective view showing the configuration of the wafer washing station of 
the example of an operation gestalt. 

[Drawing 4] It is the front view of a wafer washing station, and the condition of having made 
Wafer W immersed is shown. 

[Drawing 5] It is the flow chart which shows the procedure of the washing approach of the wafer 
of the example 3 of an operation gestalt 

[Drawing 6] It is the perspective view showing the configuration of the conventional wafer 
washing station. 

[Drawing 7] It is the front view of a wafer washing station, and the condition of having made 
Wafer W immersed is shown. 

[Drawing 8] It is the flow chart which shows the procedure of the washing approach of the 

conventional wafer. 

[Description of Notations] 

10 Wafer Washing Station 

12 Inner Lift 

14 Outside Tub 

16 Lifter 

1 6a Installation base 

16b Handle 

16c Retention groove 

18 Drug Solution and Pure-Water Supply Pipe 
20 Drain Port for QDR 
22 Exhaust Port 

30 Wafer Washing Station of Example of Operation Gestalt 
32 Drug Solution and Pure-Water Supply Pipe 
34 Nozzle Hole 
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2 «:«|g-r aiiS cffitcfc -> fee & *ssbl/c 
a. y?* i e*?i*±if. (H^i*r> 

(S, :tt±tfiJfe^f . 
(0008] 

(I69!:W$«1,J:5 £-r*8SJffl] 1/*>U. -ffiS©-?x 

^&iHSs*<£i». jjscfcfofraHcsto-c^x/^fc 

fi<. Sx^cftfrtfjasrsati^atf-cfcoii,^ 
w»->fc isfe^a©-!>x/>±«c<iai/r<,> 

wt-r*^o-b^©^ftiffix«a*aati/-ctt. sawi 
S. tEot. €£3fc©-7x^©jjt}*^r»i. c©«l:5& 

[0009] *CT\ **W©a««. — »5R©->X^ 

I®©iI«iffiX«ft«ia<!: ur©s*«:«8ar# -J>f§S 
{C^x^*i5fej*^4^tt. S^*©»fe»^*ll«W* 

©(c»a)ac>>x/>tt»$®4ffi«^i ctr*i. 

[00 10] 

x^ijfej*Kig%fi!ofcst*©jSfc^^©jjfe^ja)mjWfii» 

^?5fe»«a=&^oA:tie3fe©i5fe^^ttrB. SI««:j:Sj5fe 

»«M(s, foW) t. «*«c*sy>^tt» 

(S. QDRXf > 4*E)Dffl-Ctf-3-COi©-C. 

s. qdr^^5»^©S5{c. «*riiijK*fiaau-coa 
(s. mts&x^v?) . tear. «*a»^f» 

^-Ctt. f*^ »P r i!fej*^f-9^«tHC > >x^*>6W»0 

■c. i*j«i 2rt»c*a[r*^»©^-f--f fMi. 
•ca»sn*^*t*<crt«i 2*>%wbi 4«cat»L 

aai^f-?^©3ag-e. wcf>x»«:«ai/xo*. 
looii] f*-* 9^iJfej*xf-5»P r ©a. ifti* 

■C. SS«*»tfek«cJ:o'CIBttSn-Ctf<. SBK©«*S 

Bbasr«. 5tr. siffl»«/'<-f-^4^w©»iB«B**w 
-r*isstaa©Tis*-ctt*-c»«? (est) sn*. * 
©raw:. ^-f k ^^»J^*l■>xy^tc^|(^«L■c<>^lw^* 

^©laitox/Njc^tfe'^f- ^ *M»x/M&»&gi 

«-r-5C4ttt<. ->x/%J:«:«»bte**JC<t*. *© 
^-9-^^U*(1«3i*fc**©'>x^*5l#± 

if-c. ?atme«:^ar*ct{c<cs. jjwrntf. a 

*©->x^©jjt»^tt-c«. Siffl©*8*S«t«©/<-^ 



00 

5 

-7-4 9)l>tmtl®L&<tj:-,XK>Z. S6oT. /<-■?• 

[0012] *ct\ rtffl 1 zpHowmn 

VFR©IS««fi©312©S!j«ri*rti 1 2 F*9©SS 1 ©g 

(0013) ±&Emim&rz>iL#>ic. ^^ccc&a 

•>x/->©iftjfcfiri£»;J:. 8fcjM9©£8|HCQDR (Quick Do 
«n Rinse. SiSTlSJ*8S'J>^) fli#ffiP«:#U 

jwsrtctgsttfc©-? x^*ffl5«cfiiRi LtsiatcKao 

<PK.+>3-»&£&T&&l<DX7f7t. 7>*xr 
(NH, OH) . iSlMbMR (H, O, ) . Ktf***. 
NH, OH : H, O, :*= 1 : 1 : X, ((EU X, 

#2 0J6Lt7 o«T©fsa) ©fWBtt-cs^snfcsn 
©H«%«f&t/-c. m©S8rc$x^£jfc?*-r*sii2 

»7 <d i p) m**&tm3<ox?-v7t. r> 

tir. jS»(t*3R. Stf*#. NH, OH : H 

, O, :*- 1 : 1 : X, (fflU X, >X, ) ©t*« 

it-cs^Sft. *ofti*i8;*j**rf*JiJ2©Jii«*i5fcj* 30 
[0014] xmiJtezm&Tzv^ffimmt. 

• ft&*ftt^$ft&tt©±S<cKi*fc. « 40 

*»(*«a©s?j6xia'Cffifen-cc»s. g?sr «*t& 
■9-c. Jh*£*4es8arizuiu K*tLt»a3h 

v-*-* >*&t*. s&. «»«>«Sf©iH*tt 

©attfcPKJBI*.*. $x^tcWiBC;ter5ifeM?©e<» 
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[0015] tmK.it. nt\ox?v -/-cw. &&mtc 

e£#flSU>. *©BSra«. &#!§©#) 2 fSA> 64(9 

©<*ffl©jjti***«»&-ctssjiair**. »2©xf-7 
*>2 fls*>^4<s©«!ffl©s 1 vmrnzm-c* *«rar 

**. »3©X^>y-C. ?w »yjft»*tT^^(ffltt. 
5^18*5.1 0^ffl©®H-C*4. SPt5©^f-»^r. 
QDRift?**t?5®S«. 4@*>67@r*-5. QDR 
(Quick Down Rinse. SJSTPStS 'J Jfe 
■T. QDRJBK i5fe}t«l*iJ»6»2 
©M**SWJ-r*. QDRfflFU-f>P*H±l/ 

j**r«7kccbfca. afcQDRffiKw>a*Rjfifci, 

«. -4£«:ift#«rt©i5fcf**4SM<OT. ftjWfrt©'* 

*;u*gHars«M8**r-r*. ais©*^* 

^©QDR8t?*©85CCft}*««Ctt**«tel/'C > »2© 

[0016] f 4 ■> -fTgmvmzox 

2©sgs«ft^49(c^i,'c. ft^«rt©® 1 v>mm* 

tHC*&im<&&X'>3.»iCttmi,Xt.>&'l-9- 4 9)1 

m 1 ©sist©*»ea**is»a »2 ©siffi©T 

TKiaSKr*. Hffl»JC». X, *»8 0«±15 0« 
Tr**. fl»«C^«. 8 OtLb 1 5 0ttT©fflH©X 

, ifi. ^-^--f **©«ffli»»*)»«-e» *»«©*© 

(0017] *#!W5Tffi-C«:. »4©^f »^TSB2© 
li«*#M&-rsc4ec«t»). ^i©SlsS*gr2©ISIffi-c 
as* i/^>oft?*«i*i©js 1 ©iijst»>ec#ja-j-*/<-^ ^ 
^A*»i©iiij«4*K:ift^«*»6aae3-&-c. gfm-r 

tcnmvxb. ttmutc'<-74 9fi»i:mm2<Dm 
m<Dfmv&)icj:->xtm2M, 9i<osmtnK^» 

l/fca*«:«ci/<-^^i»jw©»*J. fi»©iJfej*^ttJc 

tt^r. ^4i«c«ii>r*. ft. *&9j£ffi©$&s*w«> 
»4©^7 i »^-e««sr*iiiflaiw. ji>*<«t 
<>ifcfWi©S8iiP3 c««-c**. 



10 0 18) *«W»tt©Ha<tHSSSS»r«. 313© 

*a ±# 5 ©x ^ ^ ^-ctsua-r as* 2 ©^©sisa^ 

ISSSSSartt. ft#***«>i»ALT8n©81jS«:#fJ 

#r#*. io 

[0019] *«^^j*©HiS%llifflS«r«. IB 5© 

x^v^©»cc. jjfe»**«t&bt. jjfcj**trtt±tfiJfe 
i** o x'ttctetm 6 ©x f - 9 :7**r-r si e ©x 
^rtt. ist^«rt©tt*©ik««w>i. ijfei*ffi{c««ft-r 
S«7k©l:b«»iiSi;«:<toft:c4*»B-r**-c. t* 

(0020] C£*©-?x^iitj*i6S*ffi->r**^ffi 

«cseo-c9x;>*&i*-*-*»£. ss4©xf-^^. xe 
(Wtox^*:?) + (ss4©x5^:o 
SIS. X»iift^7k*i±i6i#ife«c&->r. 8fe»»rt©JSi 20 
©3lfK*-«K**l (B») f*Ci*i»l/l,>. 
SSR-«*«lftSl 8 A, BtfJ£3tcG83tvC<,>£9i 
©K8fc*->T. fctOx^TSMCtt. *i-9-4 9*t» 

[0 02 1] *«Wtc«5->x^ift^Katt. jjtj^ffl© 
iSSSKQDR (QMick Down Rinse. ^aTfafciay > 30 

fe-«a©^x/MSfej*«a«c*»(,»x, »j*«rttc»«>T 

jft^fflrtKjRssnfe^x/Njzojb 
Jjtcffiirz* 9*cifciWt©.fcSlMcsw&ftTt»4c <fc 

*1Mtet/Ct»*. S*fc. #a«Ctt, -/X;l/?lft*, 
*4"9Ui-r<&«l: 5(c. 38ja -i!tj**«IS«*JSSSn-C 

40 

[0022] 

[ftwommoizm arte. mt®m%&mi,. mm 
smut*. 

©iJfe^ffi©*J®«:mT7n-^ + - #2?iS 
JB<BW©ifciitf>8jtt:. ^©(^©-^©^x^iJfej* 

ffiaio^ffi^-ox^sistjf-rs^ffirfto-c. hi so 
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s 

ccfivrjcsw:. s, 5*-f v^"iit»xf-»y*-c«. fit* 
©ftj*2rfc£HC<fc5«:tT5. 
[002 3] HI^. itr. 3&3-*&*££ i gl 8A. B 
*&tt*4rt«l 2K5 »; v h)\>/ft<DmtVmt;L>, 
(*J«1 2*>£*M91 4tC»«53*. *©tt.«**tftl,o 
o. 9x»*IIK3 ttfc y 7 * 1 6 1 2 ©!«*<*> 
{ctCiKHT* <S, : ■J»x^a«Xf-»y) . »l»X. 
S«-t**flMftSl 8 A. B*»6*S**rt«l 2tC2 0 

y ? h^/»©iea-c2»iBie«g-ri (s, : «*±isj 

fri&fc&X^?:/) . 5f»»-e. tt*©t«&*#±U N 
H, OH. H, O, RWf**a*NH, OH : H, O, : 
1.1: 5 0©J*aJt-Cjg^?tifc»l©5lffl* 

20. 8 y •> vtu/fwtatcmm ■ m^m&s 1 8 

A. B*>6Wffll 2«C1 2 0fM8«»l/'C. ->X^*» 
(S, : _kl&J#iaiBi8Hfti*xf »y> . &c»T\ 

m i ©»«©«ift£f?±u y 7 * i e «c»a<*tvfc7 

(0024) ^<,>-C. #5&«S^ffiW©#8rCtt. 3*2© 
mm&lflZ? ^SA, IB 2 ©ISSEX^ 

»7SA, -Ctt. NH, OH. H, O, RC«fck#NH 
. OH : H, O, : tt*= 1:1:10 0<Dtmtbvm 
£3 tt/tSJ 2 ©»«* 2 0. 4V?b >l>/#<Di&m.vm 
«-«*fi«Stl8A. B*»^rt«l 2tC3 0»ra«» 

t%>. cntcto. rttti 2©sa«. fti o y ? 

«t©T. ffl812rtO»l ©3i»tf SB 2 ©5li8-CS» S 

[0025] ix«c. aese©ij£^^ri* t isi«tc or. 2 0 
y i» i- >\>/m>mM.x-m<iv>z>*m8. • 1 8 

A. Ba>€>rt«12(C3 0#IHIiJtt&l,-C > rt«l 2|»9© 

»2©si«*«*-caift-ri (s, :«*swf> 

QDRfflKl/V>a20*Kttl/-C. rtffll 2rt*e>tt 

*s»x^»^s, "c«tt&ofe«**»iar*. awe. 

QDRfflFU-/>P2 0*W±l/r. I*}»12*«*-C 
jSMc«Cl/. QDRfflFU-f>P2 0*M»t/rtt7k*» 
Jfc-r*. C©afP«r50&W»b6@»»)®l/-C. 
(S. : QDR^f"»^) . iXU-C. 2 0') v 
<DiM&VWii<D*Z&m-&>km&81 8 A. B*>6rt 
*1 2tC9 0t«8l«l&l/r. rt«l 2^©$6*©H^Cv 
«». rtffli 2Cctt«sr*tt*©H;S!Si0D«:ttofcc 

tt-r) tc^ara (s, : (t±tfitmz7?7) . 
[0026] Gmtmsmvit. 92 ©sassax^ ? 

^SA, T. Sl©SS«*IS2©S«-ca»0oorttt 

1 2 rt©sr 1 ©S8««t»«c»jaTa^-f- 4 9)^m 1 © 



9 

10 02 7] 3 xz-xpiftft ^©fgiSfe'SW 2 
HJ6»JB©»(lOWr?*o-C. H2M5fclSli»SSW©Sx 

t o o 2 8 ] ;xi>-c. 4mtsm^m<o^mvit. h 2 «c 

mT<«K. mwJSIStf&SWT^^SA, <t»2©l!8 
«. • IfckttteS 1 8 A. B*^6^k*F*3ffl 1 2 (C 

2cjj h*/#©i&sr 1 5tMa«i&u rt« 1 2« 
©# 1 <ommor^*-rm&jsiv&wubmm&*m 

2©J®ff©P3Ciaff«C#RT*. ^t»-C. 3I2©lil8Ea 
»*f-»:/SA, -Ctt v *6*©0«§*#Ji:U NH, O 
H. H, O, RWtt*#NH, OH : H, O, :«*= 
1 : 1 : 1 0 0©#Sit"CiS£SftfcSil2©^?8£2 
0 . 4 v ? h^/»©86fi"CSIjR • 1 8 A . 

B*>6>rtffll 2tCl 5»(fflfl«S-r*. 
C^2©Jlffi©fi«&KJ:oT. (*J«1 2rt©JfH©8?K 
«. »2©3SR-CiBlft3n4. 

[0029)^1 (ommzMi-emz-j- sarc k <t 0 . 
$ 1 ©ssisfct. •* f^«f?tt8^«:BBfer*aa. 
En^jp2©si«©jaa*-ci6*-e««isnoo > jaa-r 

4 ^^kiwi 2*>e>*Mti 4«:8ssfc•r 
*. »2©isiisas»^f %2.omwL 
*«i&ur. e tc» 1 m 2 ©aisr s» u -50 

9A,zm 1 ©si«t*«:rt«i 1 2 *»6*Ma 1 4 
tcisiese. »aws. Mia>xKftti;*9-7?SA, 
tm2<Dmtm&xf-v7SA, ©ag-c. a-?-./* 

mvm2<DnM<m®W}tcJ:r>xm&2ti. *i©* 

mcttzx-? 4 >;i-©a*t. fi£3fc©afe^^rjg5«:]t^ 

«*r»f?o. &<,>-cfli2©3ilifi*ti«&t/'Ct,»*©T\ 
mz ©8ffi©£«s*B*w* c t *»-cs *. 
[0 030] »2©si«a»^f >^sa, 

a. 8£*©fci*£8:&l§!atcbr. J6*I»^f^S 
, . QDRX?»:?S* atXf±±lfiSfej*^f »^s, * 
SSJST*. 

[0 03 1 ] x^ifti»aa©fgi«B»gl 
2^fii#S8{«tt. *«9i«c<*43x;>j^£S<D3gi{jB 
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a©wa*^-r*«aia. ao t Ei4«iEBia-c«o-c. $ 
x^wsasfflSHi/c«s94mr. H3awa4*. ae 
swa7i^DS?o a 0 . spfl«:«0 or. ksb 

*KJS«SW©^x/>ifti#«a3 0«. - 
ffiK©-?x^i5feif«a-C*o-C. I*3«l 2©KB&KKW 
fctlteSBS 1 8 A. B«Ctt*.T. B3»tf 

B4(C^TJ:9tc. 8iK*t«*ffU8B3 2A. B«Att 

1 0 4HC«»K4«ifCt»a. HfS • 3 2 

10 A. Btt. H3SWa4K^-TJ:5«C. I 2 OOl^S" 
(SH5»SP©±Sa5«C»-9-C»WC*0. rtffll2t^«> 

(8*. "CI,**. 

[0 03 2] CtltCfcO. 7*^ ^iSfcfrXT-^S, ft 

«csn©i5iffl[*ai2©iiiStTS»-raiB > rt«i2rt© 
m l ©JUSte-accssr 2 ©stScraft-r a c <b*»r * 4 

4#K!>xy>T&Kft«0fc><--?- 4>->V4fi?l8<*tf * 
[0033] 3x/%<pftfr;^<pg5B3BaBW3 

20 *IS8iSyBW«. #3m^K«a*x^<oi5fc»2rffi© 
iaS»JB©l|CC»iI©0ST*->t:. JbS6l/fcH«aBSS«© 
^x/%iSfe^Sga3 0 4ffi-9)tj5t»^ttr*«. H5tt* 

S, v7*-CK. 
J6S32A. B*»6«*XtS»l©ISI»4rt»l 2rt«C 
Ct*»l,»T:SliS3B8SW 2 ©^)S4K«K. 

30 (!SS. *2S5S#!8W-Ctt> rtffll 2rt©->x^{C|6j«>-5'C 
TlSj#a-Ctt*«r«K&0-Ct>*©r. HiS«ffiW2©tt 

[0034] 3Cl>T\ |Qfi^®W2 igjatc. *I566JB 
®W©*ffir«. H5K^r«fe5tc. »1©ISR««X 

fy^sA, ±m2<omim8i*??7$A, t&ax 

Ift^f^^SA, rtt. 38»-*6*fl«e«3 2A. B*» 

6Tr3j»tcit**i*9» 1 2 «c2 o y ? h*/»©aurc 
40 i5#M0«&u ftti2rto»i©sa©r>*xr 
iaa»yjs^btcjRias*s 2 ©g&©i3i Dtss<c«K 
L,oo»i©si»[%»ffl3-i*4. »2©««a 

»^f^SA, -Ctt. tt*©««6*f?±l/. NH, O 
H. H, O, RCflikMiNH, OH: H, O, : «**= 
1 : 1 : 1 0 0©ttfflfc-Ctg£3n/c312©3®g*2 
0 . 4 *J » F^/»©«6a-CSIffi • *6*««&e3 2 A. 
B*>6TrSl*tCF*9ffll 2{C 1 5^ra«*&OTT. S 1 ©SB 

«*02 ©»«-ca»-r*ttf¥*ff ^. 

(0 03 5)3l2©giti&8&X??:/SA, 

so a. se*©^^ffi4raa«:o-c. ifrKaax^^^s 



(7) 

U 

I 0 0 3 6 ] ft. Hffi$Sffl<Z>9i"ftft£g3 0£<$ 
or. SliSiB.®Wl©^ffi<k0aJCO-C. 9x/x£jfcj* 

[0037] 3Si&g%g!l©9x^©fti»:#a;©§fll 

1 *»6 3©->x^<DiJt»^*<!!>3a**»ffif 
**«>«:. WTW^^fCtrfFffliSISIitfofc. Vvtk 

( h f ) i mass* i o o ffifigflOTkJcjgBs or 

0. 5ffiffi%©7^bfc$S5ip«:t&&iKj0. 2nmO« 10 

y**u>- 5?-?4»* (pls> tt-f-«a«jfci o 
$W3.»zrmvtt. ;ja>r. u— y#»si;fcs©^- 

©S4A*fH&0fc. *©8tt. 1 0 0 0<e*<E> 10 0 0 

x-^rmv. gfe^aoPLstft^aB^tHaor. 20 

^©3tr»**«r*»A:<t C 6. 9 9 ofc. 

(A-B) X100/A 
A :fcj*l3©PLS«HW>a 
B :ifcf*«©PLStft*©S 

[0038] pi«k: cr , ^uaefisw 2 atfjsss&asw 

3©ft^?5fffi©Mt****e&/ciC5. 3SttUga90J2» 
cmtSSfflW3©ifti*^tt©l»^«. *tieti. 9 5 
«Rtf9 99«fcU:r*-3fc. Jfc«a©fctf>«:. nUi£ 

Lrc«6*©jJK**tt«c«k5»^**±ja»©»ffli^iiai 

SKl/rJjtfcfciCS. 9 096«TT*->ft:. tLh©SP 30 

ftrt&icxtui. ^©ijfe^^ttJcik-tr. mkmtfim 
'-&$&a3 o *^-5fcn^esw3 ©tt^^tt-ctt. 

^fiBSSW2 ±|Sn«KJS2©i$)«©^n#l®S«5SS0!l 

K9 9«eLh-e**. cm*, msmtimvvs-^m* 

iia3 0©i!t»SSS*Jm»C4*inL-Ci>4. 
[0039] 

lft9i©»*] *»B^£(C«fcti«. r>*xr. jfi& 40 
<t*J8. NH, OH : H.O, : *= 1 : 

1 : X, <fflU X, >X, > ©twutrs^sn. *» 
oMMtt «rr *3 2 ©3B8*«*& or . 9 i ©si* 

4JS 2 ©*ffl[rs»-r 4JM©*f»:7'*#T*C4«: 
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J: ») . |g(C(^ 4 ©x f 9 ^©I9«cjjfe»*ra 1 ©Sffl 
fcfcSW&xf-v^fcKttrt**. ctucj:*). Sii© 
188*812 ©3S»r-aftUooifcjWirt©3l 1 ©3»8<P 
Ki^iS-riA-TW * *£l?n ©^ffid^Ktt^ffl*^ 

asastfr. shuts m4o*f-?-fp-c. >< 

***Bcm2©»S©#fBfi1^«cJ:-»r8?fB3tt. Sf 
i©3^&ft«c^ffl*s>&8astf*c£air**. «fc 
■»t. ^©ftiWftttcit^r. -)i/Mc««iJi:** 
Kfc*/<-f- «**©»**. *ei«c«4>u ->xm©/< 

-f^i»Jl/©BS*$«:Aia«CiSJt>*C4*irt*. * 
A:. #S9liCC&-& 1 7XMiftj*iSHtt. *«9J:fir8:«:#a 

centre* *i*if«s*fS3ii,r 

(0O©fll#«8i9n 

(a i ] mtmtm 1 ©->x^©ist^^ffi©^)@*^-r 

(02] ^St3BSSW2©'7x^©jJ^^tt©#)li«;^ 
7B-ft-H?*4. 

[03] 3g^SStt©9x/sft»3&©ttrt*>j*?gH£ 

[04] -7x^jik«a©iEffiHr*r>r. «7x/%w* 
m 5 ] njfflgasw 3 ©•> x/N©8^^tt©^«i%^T 
[He] fie3fc©-?x^i5t^s®©«te8*m-r«tHiar* 

CH7] •Jx/NjJtiikiSHOiEfflHrAor. Ox^W* 
(08] fi£*©-7x/>©tt»^fffi©*JHtmr7a-?- 

♦-i-r**. 

[*#©8i9!] 

io ^x^ftjfr^s 

12 f*9« 

14 »« 

16 07 9 
16a KSft 
16b ffl* 

1 6 c gftSI 

18 H?S-«*{*fcg 

2 0 QDRJSFUVD 

2 2 gfara 

30 mmmm>**»im2ia. 

3 2 SI* -l«*0U&S 
3 4 >X;wi 



(3) 
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nan 



S2 



XT? 7 



QDRZr-?-? ^6 



tt±tfaJ» 



S7 



[02] 



— r~ 



S3 



s 1 oatiwra 



XT?-? 



IH3] 

30 rw*«w<d* ia^jsa 




CE8] 



[814] 



[07] 




x*v7 



S3 



(9) 
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[196] 



^77 



81 



X=rv~f 




